Introduction
The study of decompositions of the complete graph K n into factors with given diameters was initiated in In the present paper we study the same problem with the additional requirement that the factors be isomorphic.
The case of isomorphic factors
We consider only finite undirected graphs without loops or multiple edges having at least one edge. The vertex-set and the edge-set of a graph G are denoted by V(G) and E(G), respectively. The diameter of G is denoted by d(G), while d G (u, v) denotes the distance between the vertices u and v in G. For undefined graph-theoretical notions see [6] .
Define G m (d) to be the smallest cardinal number n such that the complete graph K n can be decomposed into m isomorphic factors of diameter d; if such a cardinal number does not exist write G m (d) = oo. Here d is a natural number or oo; as in [4] we make the convention that the symbol oo is greater than any cardinal number.
Obviously K n cannot be decomposed into m isomorphic factors if I I is not divisible by m. Therefore we shall consider only admissible values of n, i.e. those values of n for which the number of edges of K n is divisible by the number of factors m.
One may ask whether a theorem analogous to 
The truth of our conjecture has been verified in some special cases. The case m = 1 is trivial. The conjecture is true for m = 2 since any factor in a decomposition of K n into two isomorphic factors is a self-complementary graph. It is wellknown (see, e.g. [9] ) that a self-complementary graph with n vertices exists if and only if n = 0 or 1 (mod 4), the diameter of a self-complementary graph equals 2 or 3, and a self-complementary graph with diameter 2 (diameter 3, respectively) exists for every n = 0 or 1 (mod 4), n ^ 5 (n ^ 4, respectively). Thus we have (cf. The next section is devoted entirely to the case m = 3.
Three isomorphic factors with a given diameter
If m = 3 the admissible values of n are n = 0 or 1 (mod 3). Throughout this
where a, /?e{w, v, w}. The method of construction applied below is essentially Bose's "method of symmetrically repeated differences" used so often for the construction of BIBD's (see, e.g. [5] ). One constructs a factor F with the required diameter and then applies the permutation x = {u Y v { w^){u 2 
v 2 w 2 )...(u t v t w t )
in the case n = 3t (or the permutation a = (00X1^ v t w 1 )(u 2 v 2 w 2 ) ...(u t v t w t) m t n e c a s e n -3' +1) to obtain R = {F, T ( F ) , T 2 ( F ) } where T(JF) is the factor obtained from F by replacing the elements of F by their images under % (and, strictly speaking, under f, the permutation of pairs of vertices induced by T, respectively). If every " pure " (there is only one such for each i = 1, 2, ..., 0 and every "mixed" difference A occurs exactly once in F, then the three factors of R form a decomposition of K n into edge-disjoint isomorphic factors. THEOREM It is easy to verify directly that &\ = {F h T(F,), T 2^) } , i = 1, 2, 3, is a decomposition of K 6 into three factors isomorphic to F t . On the other hand, one sees immediately that the diameters of F u F 2 and F 3 equal 3, 4 and 5, respectively. Define the factors i V , F 2 *, F 3 * of K n by E(Fi*) = £(F,) u {[00, y j , [00, y 2 ]}. Again one can check directly ^* = {F,*, c(F,*), CT 2 (F,*)} is a decomposition of K-j into three factors isomorphic to F t *, and the diameter of F f * is the same as that of F H . 
